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(54) [Title of the Invention] 

BUCKLING CONFINED DIAGONAL BRACE MEMBER 

(57) [Abstract! 

[Object] The object of the present invention is to allow the 
arbitrary setting of the rigidity and yield proof stress of a buckling 
confined diagonal brace member, and to improve the flow of B 
stress in a center-axial force member made of steel. 
{Constitution] A steel center-axial force member 3 is constructed 
by connecting large-cross-sectional members 2 to both end 
portions of a small-cross-sectional member 1 . Inclined surfaces 4 
that form an obtuse angle with respect to the small-cross-sectional 
member 1 are formed on the end portions of the aforementioned * 
large-cross-sectional members 2 that are located adjacent to the A 
small-cross-sectional member, and a deformation-absorbing 
elastic material 5 is fastened to the aforementioned inclined 
surfaces 4. An adhesion-preventing covering film 6 is formed on 
the portions of the aforementioned steel center-axial force member 
that are to be embedded in concrete. Then, the steel center-axial 
force member 3 on which the aforementioned deformation- 
absorbing elastic material 5 and adhesion-preventing cover film 6 
have been installed is passed through a steel tube 7 (except for the 
end portions of said member 3), and the space between the steel 
tube 7 and the steel center-axial force member 3 which has the 
[abovementioned] deformation-absorbing elastic material 5 and 
adhesion-preventing covering film 6 is filled with concrete 8. 
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[Claims] 

[Claim 1] A buckling confined diagonal brace member in which [i] a steel center-axial , 
force member 3 is constructed by connecting large-cross-sectional members 2 to both end 
portions of a small-cross-sectional member 1, [ii] inclined surfaces 4 that form an obtuse 
angle with respect to the small-cross-sectional member 1 are formed on the end portions 
of the aforementioned large-cross-sectional members 2 that are located adjacent to the 
small-cross-sectional member, [iii] a deformation-absorbing elastic material 5 is fastened 
to the aforementioned inclined surfaces 4, [iv] an adhesion-preventing covering film 6 is 
formed on the portions of the aforementioned steel center- axial force member that are to 
be embedded in concrete, [v] the steel center-axial force member 3 on which the 
aforementioned deformation-absorbing elastic material 5 and adhesion-preventing cover 
film 6 have been installed is passed through a steel tube 7 except for the end portions of 
said member 3, and [vi] the space between the steel tube 7 and the steel center-axial force 
member 3 which has the [abovementioned] deformation-absorbing elastic material 5 and 
adhesion-preventing covering film 6 is filled with concrete 8. 

[Detailed Description of the Invention] 

[0001] 

[Field of Industrial Utilization] The present invention relates to a buckling confined 
diagonal brace member which is used as a structural element that resists horizontal forces 
such as seismic forces and wind forces in building constructions and other structures. 

[0002] 

[Prior Art] Conventionally, the member disclosed in Japanese Utility Model 
Application Kokoku No. 4-19121 has been known as a buckling confined diagonal brace 
member. Furthermore, various types of attachments have been proposed as examples of 
the attachment of buckling confined diagonal brace members to structures. 

[0003] 

[Problems to Be Solved by the Invention] In the case of the abovementioned 
conventional buckling confined diagonal brace member, the following drawback arises: 
specifically, a diagonal brace member with variable rigidity and a variable yield proof 
stress during buckling confinement cannot be set at appropriate values. Furthermore, 
since the cross-sectional performance of the diagonal brace member is determined by the 
aspect ratio [Tr's note: uncertain term], there is little degree of freedom in adjusting the 
seismic force loading rate of the diagonal brace member, accordingly, design is 
complicated. Especially in the case of retained proof stress design [Tr's note: uncertain 
term], it is desirable to construct diagonal brace members, which are more seismic- 
resistant members than columns or girder members, so that these diagonal brace members 
are caused to yield before such columns or girder members; however, for the reasons 
mentioned above, such design is extremely difficult. 'Furthermore, the buckling 
properties of diagonal brace members following the yielding of such members due to 
compressive forces are not clearly defined, so that it is extremely difficult to prevent 
plastic buckling in the case of conventional buckling confined members. Moreover, a 
vibration attenuating effect cannot be expected in conventional diagonal brace members. 
Furthermore, in order to control the failure mechanisms and vibrational properties of 
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building constructions, it is necessary to achieve free control of the rigidity and yield 
proof stress (hysteresis curve) of diagonal brace members; however, such diagonal brace 
members do not exist. 

[0004] 

[Means Used to Solve the Abovementioned Problems] In the buckling confined 
diagonal brace member of the present invention, in order to solve the abovementioned 
problems in an advantageous manner, [ij a steel center-axial force member 3 is 
constructed by connecting large-cross-sectional members 2 to both end portions of a 
small-cross-sectional member 1, [ii] inclined surfaces 4 that form an obtuse angle with 
respect to the small-cross-sectional member 1 are formed on the end portions of the 
aforementioned large-cross-sectional members 2 that are located adjacent to the small- 
cross-sectional member, [iii] a deformation-absorbing elastic material 5 is fastened to the 
aforementioned inclined surfaces 4, [iv] an adhesion-preventing covering film 6 is 
formed on the portions of the aforementioned steel center-axial force member that are to 
be embedded in concrete, [v] the steel center-axial force member 3 on which the 
aforementioned deformation-absorbing elastic material 5 and adhesion-preventing cover 
film 6 have been installed is passed through a steel tube 7 except for the end portions of 
said member 3, and [vi] the space between the steel tube 7 and the steel center-axial force 
member 3 which has the [abovementioned] deformation-absorbing elastic material 5 and 
adhesion-preventing covering film 6 is filled with concrete 8. 

[0005] 

[Embodiments] Figures 5 through 9 show a steel center-axial force member 3 with a 
deformation-absorbing elastic material 5 and an adhesion-pieventing covering film 6 in a 
first embodiment of the present invention. Large-cross-sectional members 2 with a 
cruciform cross section are connected to both end portions (with respect to the direction 
of length) of a flat-plate-form small-cross-sectional member 1, and inclined surfaces 4 
that form an obtuse angle with respect to the small-cross-sectional member 1 are formed 
on the end portions of the aforementioned large-cross-sectional members 2 that are 
adjacent to the small-cross-sectional member, so that a steel center-axial force member 3 
is constructed A deformation-absorbing elastic material 5 consisting of a synthetic resin 
sponge or rubber is fastened to the aforementioned inclined surfaces 4 by means of an 
adhesive agent, etc., and the portions of the steel center-axial force member 3 that are to 
be embedded in concrete are coated with an adhesion-preventing covering film 6 
consisting of a mold frame stripping agent, oil paint or asphalt, etc. Furthermore, a 
plurality of through-holes 9 for the passage of bolts are formed on the opposite end 
portions of the large-cross-sectional members 2 from the small-cross-sectional member 1 . 

[0006] Figures 1 through 4 show a buckling confined diagonal brace member 
constituting a first embodiment of the present invention. Here, a steel center-axial force 
member 3 which has a deformation-absorbing elastic material 5 and an adhesion- 
preventing covering film 6 is passed through a steel tube 7 (except for the end portions of 
the member 3), and the space between the steel tube 7 and the steel center-axis force 
member 3 with the [abovementioned] deformation-absorbing elastic material 5 and 
adhesion-preventing covering film 6 is filled with concrete 8, so that a buckling confined 
diagonal brace member 10 is formed. 
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[0007] Where A j is the cross-sectional area of the portions of the aforementioned steel 
center- axial force member 3 consisting of the large-cross-sectional members 2, A 2 is the 
cross-sectional area of the portion [of the aforementioned steel center-axial force member^ 
3] consisting of the small-cross-sectional member 1, L 2 is the length of the portion [of the 
aforementioned steel center-axial force member 3] consisting of the small-cross-sectional 
member 1, and Li is the length of the steel center-axial force member 3, the rigidity R 
and yield proof stress P y of the buckling confined diagonal brace member can be 
expressed by the following equations: 

E 

R= : 

+ 

A x A, 

P y = <vA 2 * 
E: Young's modulus 
a y : yield stress of steel 

According to the above equations, even though there are limits to the stress of steel, R 
and P y can be freely varied; accordingly, this [member] is extremely advantageous from 
the standpoint of design and vibration properties. 

[0008] Figures 10 and 1 1 illustrate the conditions of use of the buckling confined 
diagonal brace member of the first embodiment of the present invention. Here, cruciform 
steel attachment fittings 12 are fastened by welding to upper and lower girders 1 1 in a 
steel-reinforced structure, and these steel attachment fittings 12 and the end portions of 
the aforementioned steel center-axial force member 3 are connected by means of steel 
coupling plates 13 and bolts 14. 

[0009] Figures 12 through 14 illustrate a buckling confined diagonal brace member 
constituting a second embodiment of the present invention. Here, a steel center-axial 
force member 3 consisting of a flat-plate- form small-cross-sectional member 1 and 
respective flat-plate-form large-cross-sectional members 2 is used, and a deformation- 
absorbing elastic material 5 is fastened to inclined surfaces 4 which are formed on the 
end portions of the aforementioned large-cross-sectional members 2 that are adjacent to 
the small-cross-sectional member. The remaining construction is the same as in the case 
of the first embodiment. 

[0010] Figures 1 5 through 17 show another example of a steel center-axial force member 
3 that can be used to work the present invention. Here, trapezoidal cut-out parts 18 are 
formed in the intermediate parts (with respect to the direction of length) of the respective 
flanges 17 of a steel center-axial force member 3 consisting of an H-shaped steel 
member, so that a small-cross-sectional member 1 (positioned in the intermediate part of 
the steel center-axial force member 3), inclined surfaces 4 and large-cross-sectional 
members 2 are formed. 

[0011] 

[Merits of the Invention] In the present invention, [i] a steel center-axial force member 
3 is constructed by connecting large-cross-sectional members 2 to both end portions of a 



5 



small-cross-sectional member 1, [ii] inclined surfaces 4 that form an obtuse angle with 
respect to the small-cross-sectional member 1 are formed on the end portions of the 
aforementioned large-cross-sectional members 2 that are located adjacent to the small- 
cross-sectional member, [iii] a deformation-absorbing elastic material 5 is fastened to the 
aforementioned inclined surfaces 4, [iv] an adhesion-preventing covering film 6 is 
formed on the portions of the aforementioned steel center-axial force member that are to 
be embedded in concrete, [v] the steel center-axial force member 3 on which the 
aforementioned deformation-absorbing elastic material 5 and adhesion-preventing cover 
film 6 have been installed is passed through a steel tube 7 except for the end portions of 
said member 3, and [vi] the space between the steel tube 7 and the steel center-axial force 
member 3 which has the [abovementioned] deformation-absorbing elastic material 5 and 
adhesion-preventing covering film 6 is filled with concrete 8. Accordingly, the variable 
rigidity and variable yield proof stress of the buckling confined diagonal brace member 
can be arbitrarily set. Furthermore, since the aforementioned inclined surfaces 4 form an 
obtuse angle with respect to the small-cross-sectional member 1, the cross-sectional area 
varies gradually between the small-cross-sectional member 1 and the large-cross- 
sectional members 2, so that the stress flow can be improved. 

[Brief Description of the Drawings] 

[Figure 1] Figure 1 is a side view which illustrates a buckling confined diagonal brace 
member constituting a first embodiment of the present invention. 

[Figure 2] Figure 2 is a front view of the buckling confined diagonal brace member 
constituting a first embodiment of the present invention. 

[Figure 3] Figure 3 is an enlarged sectional view along line A-A in Figure 1. 

[Figure 4] Figure 4 is an enlarged sectional view along line B-B in Figure 1. 

[Figure 5] Figure 5 is a side view which shows a steel center-axial force member 
equipped with a deformation-absorbing elastic material used in the first embodiment of 
the present invention. 

[Figure 6] Figure 6 is a front view which shows the steel center-axial force member 
shown in Figure 5. 

[Figure 7] Figure 7 is an enlarged side view of the intermediate part of Figure 5. 

[Figure 8] Figure 8 is an enlarged sectional view along line C-C in Figure 7. 

[Figure 9] Figure 9 is an enlarged sectional view along line D-D in Figure 7. 

[Figure 1 0] Figure 1 0 is a side view which shows the conditions of used of the buckling 
confined diagonal brace member. 

[Figure 1 1] Figure 1 1 is an enlarged side view of a portion of Figure 10. 

[Figure 12] Figure 12 is a side view of buckling confined diagonal brace member 
constituting a second embodiment of the present invention. 

[Figure 13] Figure 13 is an enlarged sectional view along line E-E in Figure 12. 

[Figure 14] Figure 14 is an enlarged sectional view along line F-F in Figure 12. 
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[Figure 1 5] Figure 1 5 is a side view of another example of a steel center-axial force 
member that can be used in an embodiment of the present invention, 

[Figure 16] Figure 16 is an enlarged sectional view along line G-G in Figure 15. 

[Figure 17] Figure 17 is an enlarged sectional view along line H-H in Figure 16. 

[Explanation of Symbols] 

1 Small-cross-sectional member 

2 Large-cross-sectional members 

3 Steel center-axial force member 

4 Inclined surfaces 

5 Deformation-absorbing elastic material 



7 Steel tube 

8 Concrete 

9 Through-holes for the passage of bolts 

10 Buckling confined diagonal brace member 

11 Girders 

12 Steel attachment fittings 

13 Steel coupling plates 

14 Bolts 

15 Flat-plate part 

16 Rib plate 

17 Flanges 

18 Cut-out parts 
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Adhesion-preventing covering film 



Figure 8 



Figure 9 
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Figure 7 Figure 10 
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